DNA repair during in utero development: a review of the current state of knowledge, research needs, and potential application in risk assessment.
Exposure to genotoxic chemicals during in utero development may lead to outcomes such as altered gene transcription, mutations, or cell death. Ultimately, such exposures may result in cancer, malformations, or functional deficits. As a mechanism that can limit the impact of genotoxicants in adults, DNA repair may also be an important factor that determines the outcome of the conceptus. This review of the literature examines the current understanding of DNA repair during in utero mammalian development by investigating the importance of maintaining genomic integrity and factors affecting susceptibility, including DNA repair. Most data have been derived from studies in rodent models focusing on DNA repair gene expression, which can vary according to developmental stages, tissues, and DNA repair pathways. Gene expression information is limited for humans but is suggestive that the major repair pathways exist during in utero development. Due to the complexities of DNA repair and its regulation by other pathways, available gene expression data may be limited for clarifying the role of DNA repair as a mechanism controlling the response to in utero exposures to genotoxicants. While not a comprehensive dataset, functional studies assessing in utero DNA repair capacity do demonstrate the variable ability of fetal tissue to remove DNA damage. Data gaps are recognized and recommendations for additional research using stems cells and traditional embryo models are identified. Finally, a brief discussion focuses on how data regarding in utero DNA repair may ultimately be utilized in health risk assessments of genotoxic chemicals.